3'-5'-Diiodothyronine in health and disease: studies by a radioimmunoassay.
A simple, reproducible, and highly specific RIA has been developed for measurement of 3',5'-diiodothyronine ((3',5'-T2) in unextracted serum. Interference in binding of radioactive 3',5'-T2 to anti-3',5'-T2 by serum proteins was minimized by using 0.4 M phosphate buffer (pH 6.2) and merthiolate. The detection threshold of the RIA was 2.5 ng/100 ml. Recovery of nonradioactive 3',5'-T2 added to serum averaged 99%. T4, T3, and rT3 cross-reacted with 3',5'-T2-binding sites on anti-3',5'-T2 antibody only to the extent of 0.0025, less than 0.0004, and 0.22%, respectively. 3'-Monoiodothyronine cross-reacted 1.7%. Serum 3',5'-T2 concentrations were (mean +/- SD) 6.4 +/- 2.4 ng/100 ml in 53 normal subjects, 4.2 +/- 3.5 ng/100 ml in 7 hypothyroid patients, 14.9 +/- 7.7 ng/ml in 25 patients with hepatic cirrhosis, and 14.3 +/- 5.3 ng/100 ml in 31 newborns' cord blood sera. The values in each of the latter four groups were significantly different from normal. The mean serum 3',5'-T2 concentration of 7.7 +/- 2.5 ng/ml in eight subjects in the third trimester of pregnancy did not differ significantly from normal at a time when serum T4 and T3 were clearly elevated. Oral administration of 300 microgram rT3 to 9 normal subjects led to a mean maximal increase in serum 3',5'-T2 concentration of 45% at 1 h. Total fasting in 3 obese subjects was associated with a significant increase in serum 3',5'-T2 from 8.6 to 16.3 ng/100 ml at 6-8 days; serum rT3 increased similarly, while serum T3 decreased and T4 did not change. Administration of dexamethasone (2 mg also associated with nearly parallel increases in serum 3',5'-T2 and rT3 and a decrease in serum T3. 3',5'-T2 concentrations were also measured in amniotic fluids at different stages of gestation; the mean value of 15.2 ng/100 ml at 15-20 weeks gestation was significantly higher than that of 5.8 ng/ml at 33-40 weeks gestation. Pronase hydrolysates of 9 autopsy specimens of normal thyroid glands contained (mean +/- SD) 350 +/- 144 microgram T4 and 0.24 +/- 0.15 microgram 3',5'-T2/g wet wt. On the basis of these data and those available for MCRs of 3',5'-T2 and T4, it was estimated that thyroidal secretion contributes less than 1% of 3',5'-T2 measured in serum of normal man. The various data suggest that: 1) 3',5'-T2 is a normal component of human serum; 2) almost all 3',5'-T2 in human serum derives from extrathyroidal sources; and 3) changes in serum 3',5'-2 generally parallel those in rT3.